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ATrack evolution of collectivity and
shape along isotopic chains
A Particularly interesting in unstable nuclei
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Nuclear Structure in the Germanium Isotopes
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Nuclear Structure in the Germanium Isotopes

ATriaxiality Suggested for 848Ge [3]

A Based on low-lying level schemes
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Interest In the Germanium Isotopes o fon

ARich testing
ground for
nuclear models

A Shell model [4]
and beyond-
mean-field [5]
methodologies
used
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Interest In the Germanium Isotopes

: : Fig. from [5]
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Interest in®%Ge

ARecent interest in 89Ge due to reported 1t state below the ¢ [6]

AMore recent measurement found no evidence for a first-excited 1t state [7,8]
A The 1t state in 8Ge has not been located experimentally
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Interest in®%Ge
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Interest in®%Ge

ARecent interest in 89Ge due to reported Tt state below the ¢ [6]

AMore recent measurement found no evidence for a first-excited 1t state [7,8]
A The 1t state in 8Ge has not been located experimentally

v

A Investigate®®Ge with Coulomb Excitation

A Goal: Measur® O¢Jt © ¢ and0(c )
A Direct measure of nuclear shapes in neutrich Ge isotopes

[6] A. Gottardeet al., Phys. Rev. Lett16, 182501 (2016) [7] F. H. Garciat al,, Phys. Rev. Lett25 172501 (2020)
[8] S.Sekakt al., Phys. Rev. 104, 024317 (2021)



Coulomb Excitation \V\

AElectromagnetic interaction
A Restrict bombarding energy [9]

AObservables: Gammay yields
VS scattering angle

A Sensitivity to B(E2) values and
guadrupole moments

A Reorientation effect

[9] D. ClineAnnu Rev. ofNucl Part. Sci36, 683 (1986)
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[10] B. Longfellow. Ph.D. Dissertation, Michigan State University (2020)



Experimental Detalils

General Purpose
Beamline

High Energy Beam Transport (HEBT)

A Performed at the NSCL [11] ReA3 [12] facility

A RIB produced by CCF A 2.52 MeV/u 8Ge impinged on %Pt
A 80Ge selected by A1900 [13] A 1.59 mg/cm? target

A Beam thermalized in a gas cell [14] A Target excitations used for
A Injected into ReA3 linear accelerator normalization

A Delivered to the experimental setup

[11] A.Gadeand B. M. Sherill, Phys. Sit, 053003 (2016) [12] A.C. CVillarietalz Lt! / QMc MHYT
[13] D. J. Morrissegt al., Nucl Instrum Meth. Phys. Res. 294, 90 (2003) [14] C. Sumithrarachchet al.,Nucl Instrum Meth. Phys. Res.4653 305 (2020) 11



The JANUS Setup

AJoint Array for Nuclear Structure
(JANUS) [15]
ALow energy Coulomb Excitation
ACommissioned 2017
AParticle-o coincidences

ASegmented Germanium Array
(SeGA) f-@my detection

SeGA

ATwo silicon detectors for particle

detection

AReaction target placed between
silicon detectors

[15] E.Lunderberget al., Nucl Instrum and Meth. in Phys. Res. A 885 (2017)

Silicon
Detector
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The Silicon Detectors

7.0 cm

ATwo annular Si detectors
A300 £ m thick
A1.1 cm and 3.5 cm radii

A56 segments, 768 pixels
A24-fold radial segmentation
A32-fold azimuthal segmentation

Al mm x 5 mm pixels
»1.5° ind, 11.3° ind

[15] E.Lunderberget al., Nucl Instrum and Meth. in Phys. Res. A 885 (2017)



